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1 List of Study Collaborators/Contributors

Numbers of participants randomized are provided in parentheses, where relevant.

Uganda-Case Western Reserve University Research Collaboration, Uganda (539); Harriet
Mayanja Kizza, Pheona Nsubuga, Elias Ssaku, Isaac Sekitoleko, Joseph P. Akol

TASK, South Africa (229); Andreas Diacon, Carmen Kleinhans, and Julia Sims

University of Cape Town Lung Institute, South Africa (206); Rodney Dawson, Erika Mitchell,
Bronwyn Hendricks

Vietnam National Tuberculosis Program/University of California San Francisco Research
Collaboration, Vietnam (201); Lien T. Luu, Hanh T.T. Nguyen, Hung V. Nguyen, Hue T.M. Nguyen,
Cyndy Merrifield

Les Centre GHESKIO INLR, Haiti (175); Yvetot Joseph, Marie Jude Jean Louis, Cadette Mercy,
Alexandra Apollon, Gertrude Royal

Parirenyatwa Clinical Research Site, Zimbabwe (148); Pamela Mukwekwerere, Yeukai Musodza,
Wilfred Gurupira

South African Tuberculosis Vaccine Initiative (SATVI), South Africa (147); Michele Tameris,
Angelique Kany Kany Luabeya, and Mark Hatherill

Wits Helen Joseph Clinical Research Site Department of Medicine, South Africa (114);
Mohammed Rassool, Noluthando Mwelase, and Jaclyn Bennet

Les Centre GHESKIO IMIS, Haiti (104); Mario Camblart, Circée Phara Jean

Wits Health Consortium Perinatal HIV Research Unit (PHRU), South Africa (100); Matebogo
Xaba, Maya Jaffer, Keitumetse Majoro

Soweto ACTG Clinical Research Site, South Africa (85); Lerato Mohapi, Ntebo Mogashoa, Debra
Peters

Byramjee Jeejeebhoy Medical College, India (61); Sanjay Gaikwad, Neetal Neverkar, Rahul
Lokhande

University of North Carolina Project Tidziwe Centre, Malawi (55); Cornelius Munyanga, Mina
Hosseinipour, Charity Potani
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Kisumu Clinical Research Site, Kenya (54); Elisha Okeyo, Samuel Gurrion Ouma, Prisca Rabuogi
Instituto Nacional de Pesquisa Clinica Evandro Chagas, Brazil (44); Rodrigo Escada, Lidiane Tuler

Blantyre Clinical Research Site/Johns Hopkins Research Project, Malawi (37); Johnstone
Kumwenda, Kelvin Mponda

Family Clinical Research Unit (FAMCRU), South Africa (36); Lynne Cornelissen, Andriette
Hiemstra

Durban International Clinical Research Site, South Africa (32); Umesh G Lalloo, Sandy Pillay
Moi University Clinical Research Site, Kenya (29); Abraham Siika

Tuberculosis and Chest Service of Hong Kong, China (22); Kwok-Chiu Chang, Chi Chiu Leung
San Miguel Clinical Research Site, Peru (16); Alberto Mendoza, Pedro Gonzales

Asociacion Civil Impacta Salud y Educacion, Peru (15); Mey Leon, Javier R Lama

Joint Clinical Research Center, Kampala Clinical Research Site, Uganda (14); names

San Antonio Veterans Administration Medical Center, USA (12); Polo Pavon, Rogelio Duque Jr.
Universidad Peruana Cayetano Heredia, Peru (11); Alvaro Schwalb, Eduardo Gotuzzo
University of North Texas Health Science Center, USA (9); George Samuel

Kenya Medical Research Institute/Walter Reed Project Clinical Research Center, Kenya (7);
Fredrick Sawe, Isaac Tsikhutsu

The Thai Red Cross AIDS Research Centre, Thailand (3); Sivaporn Gatechompol, Anchalee
Avihingsanon

Chiang Mai University HIV Treatment Clinical Research Site, Thailand (3); Natthapol
Kosashunhanan, Patcharaphan Sugandhavesa

Columbia University, USA (3); Joseph Burzynski, Mascha Elskamp

Hospital Conceicao Porto Alegre, Brazil (2); Marineide Gongalves de Melo, Rita de Cassia Alves
Lira

Austin Tuberculosis Clinic, USA (1); Jill Campbell, Marlon Quintero
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Baylor College of Medicine & Affiliated Hospitals/VA, USA (1); Elizabeth Guy

University of California San Francisco Clinical Research Site, USA (1); Anne Luetkemeyer, Carina
Marquez

Frontier Sciences, USA; Kristine Coughlin

Johns Hopkins University School of Medicine, USA; Kelly E. Dooley, Jacques H. Grosset, Eric L.
Nuermberger

Social and Scientific Systems, AIDS Clinical Trials Group Operation Center, USA; Lara Hosey,
University of Nebraska Medical Center, USA; Anthony T. Podany

U.S. Centers for Disease Control and Prevention; USA; Andrey Borisov, Nicole Brown, Deron
Burton, Scott Burns, Wendy Carr, Crystal Carter, Lauren Cowan, Melinda Dunn, Barbara
DeCausey, Melissa Fagley, Kimberly Hedges, Constance Henderson, Amanda Hott, Carla Jeffries,
Katherine Klein, Joan Mangan, Gerald Mazurek, Ruth Moro, Lakshmi Peddareddy, James Posey,
Mary Reichler, Jessica Ricaldi, Claire Sadowski, William Whitworth, Melisa Willby, Yan Yuan

Vanderbilt University School of Medicine, USA; April C. Pettit
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2 Detailed Methods

2.1 Participant inclusion and exclusion criteria for $31/A5349

2.1.1 Inclusion criteria

Individuals must meet all of the following inclusion criteria in order to participate in this study:

A. Suspected pulmonary tuberculosis plus one or both of the following: a) at least one sputum
specimen positive (any grade, including scanty) for acid-fast bacilli on smear microscopy OR
b) at least one sputum specimen positive for M. tuberculosis by Xpert MTB/RIF testing, with
semiquantitative result of ‘medium’ or ‘high’ and rifamycin resistance not detected.

B. Age twelve years or older

C. A verifiable address or residence location that is readily accessible for visiting, and
willingness to inform the study team of any change of address during the treatment and
follow-up period.

D. Women of child-bearing potential who are not surgically sterilized must agree to practice an
adequate method of contraception (barrier method or non-hormonal intrauterine device)
or abstain from heterosexual intercourse during study drug treatment.

Documentation of HIV infection status.

F. For HIV-positive individuals, CD4 T cell count greater than or equal to 100 cells/mm?3 based
on testing performed at or within 30 days prior to study entry. HIV-positive individuals will
be enrolled in a staged approach:

e Group 1 (“EFV1”): receipt of efavirenz-based antiretroviral therapy (ART) for a minimum
of 30 days at the time of enrollment AND a documented HIV viral load less than 200
copies/mL at or within 30 days prior to study entry, OR

e Group 2 (“EFV2"): for HIV-positive individuals not on ART at enrollment, planned
initiation of efavirenz-based ART before or at study week 8

G. Laboratory parameters done at or within 14 days prior to screening:

e Serum or plasma alanine aminotransferase (ALT) less than or equal to 3 times the upper
limit of normal

e Serum or plasma total bilirubin less than or equal to 2.5 times the upper limit of normal

e Serum or plasma creatinine level less than or equal to 2 times the upper limit of normal

e Serum or plasma potassium level greater than or equal to 3.5 meg/L

e Hemoglobin level of 7.0 g/dL or greater

e Platelet count of 100,000/mm?3 or greater

H. For all women who are not surgically sterilized or who do not meet the study definition of
post-menopausal, a negative pregnancy test at or within seven days prior to screening

I. Karnofsky score greater than or equal to 60

J.  Written informed consent.
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2.1.2 Criteria for exclusion from enrollment

Ani
initi
A.

mooOow®

M

T

2.2
The

ndividual meeting any of the following exclusion criteria at the time of enrollment or
ation of study drugs will be excluded from study participation:

Pregnant or breast-feeding

Unable to take oral medications

Previously enrolled in this study

Received any investigational drug in the past 3 months

More than five days of treatment directed against active tuberculosis within 6 months
preceding initiation of study drugs

More than five days of systemic treatment with any one or more of the following drugs
within 30 days preceding initiation of study drugs: isoniazid, rifampin, rifabutin, rifapentine,
ethambutol, pyrazinamide, kanamycin, amikacin, streptomycin, capreomycin, moxifloxacin,
levofloxacin, gatifloxacin, ofloxacin, ciprofloxacin, other fluoroquinolones, ethionamide,
prothionamide, cycloserine, terizidone, para-aminosalicylic acid, linezolid, clofazimine,
delamanid or bedaquiline

Known history of prolonged QT syndrome

Suspected or documented tuberculosis involving the central nervous system and/or bones
and/or joints, and/or miliary tuberculosis and/or pericardial tuberculosis

Current or planned use within six months following enrollment of one or more of the
following medications: HIV protease inhibitors, HIV integrase inhibitors, HIV entry and
fusion inhibitors, HIV non-nucleoside reverse transcriptase inhibitors other than efavirenz;
quinidine, procainamide, amiodarone, sotalol, disopyramide, ziprasidone, or terfenadine.
Weight less than 40.0 kg

Known allergy or intolerance to any of the study medications

Individuals will be excluded from enrollment if, at the time of enrollment, their M.
tuberculosis isolate is already known to be resistant to any one or more of the following:
rifampin, isoniazid, pyrazinamide, ethambutol, or fluoroquinolones.

. Other medical conditions, that, in the investigator’s judgment, make study participation not

in the individual’s best interest.
Current or planned incarceration or other involuntary detention.

Sample size considerations

primary objective of the trial is to evaluate whether rifapentine containing regimens can

produce outcomes at least as favorable as standard therapy, but with a shorter treatment

cou

Key
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rse. Therefore, the trial is structured as a non-inferiority study.

assumptions:

e Primary endpoint rate: 15% absence of cure (unfavorable) in the standard regimen arm
(Microbiologically Eligible population). This rate is based on observed results for the
control arm (MITT analysis group) in two recently completed phase 3 clinical trials
(27/161 [14%] in the Rifaquin trial and 100/743 [13.5%] at 18 months post



randomization and 114/679 [16.8%] at 24 months after the end of treatment in the
Oflotub trial.)

e Margin to define inferiority: 6.6% (6 = 0.066)

e 95% confidence (type 1 error, a = 0.05). The sequential testing of regimen 3 and
regimen 2 protects the type 1 error rate, as follows: If the statistical test for regimen 3
fails at 95% confidence, then conclude that both experimental regimens are not
noninferior. If and only if regimen 3 is noninferior, then proceed to test regimen 2 at
95% confidence. A type 1 error occurs if either regimen is incorrectly deemed
noninferior; the sequential approach limits the probability of this error to 5% overall.

e Power: 80% (type 2 error, B = 0.20) for primary analysis among Microbiologically Eligible
subgroup, with power recalculated for the restriction to Assessable subgroup (see
below)

e Proportion of enrolled participants who would be found to be late exclusions due to
microbiological ineligibility — 12% (based on observed results in recent TBTC phase 2
studies)

e Proportion of enrolled participants who would be found to be ‘not assessable’: 12%
(based on observed results in the Rifaquin trial)

With 816 per arm, we expect 612 assessable. With the expected 15% unfavorable outcomes
among those who are assessable, then with the same noninferiority margin and type 1 error
rate, we have 90% power to test the primary hypotheses among the Assessable subgroup.

2.3 Justification for Margin of non-inferiority

The 6.6% margin to define inferiority (6.6%) takes into consideration the following issues:

1. the rates in historical trials of inpatient TB treatment for 6-month and 4-month
regimens conducted by the British Medical Research Council support a difference in
relapse up to 6% (East African/British Medical Research Council 1976, 1977, 1981;
East and Central Africa/British Medical Research Council 1986; Singapore
Tuberculosis Service/British Medical Research Council 1986; Nunn and Crook 2013);

2. recent trials in contemporary outpatient populations suggest a higher baseline
proportion (15%) of unfavorable outcomes likely to be observed based on phase 3
trials and definitions;

3. theinvestigators in this trial and others perceive that the benefits of reducing
treatment duration to 3 or 4 months would have advantages not outweighed by a
possible increase in the relapse rate of up to 6%; and

4. the 6.6% margin does not imply that the experimental regimen may result in as
much as 6.6% more unfavorable outcomes, but rather, for a fixed design, the
maximum difference consistent with a non-inferior conclusion decreases as the
proportion of unfavorable outcomes in the control arm increases.

A 6% margin of non-inferiority trials has been used in other recent trials of single-drug
substitution treatment shortening trials (e.g. REMoxTB). The justification of this margin is
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published in the online supplements with these papers (Gillespie et al, 2014 NEJM). We have
attached the justification from that study as an attachment to support a 6% margin.

We believe an extension from 6% to 6.6% is justified for the following reasons:

1) The justification for a 4.8% margin in the FDA Guidance for Industry for Pulmonary
Tuberculosis Trials is based on previous trials under ‘per protocol’ type analyses with
many post-randomization exclusions, in a largely in-patient population; we observe
larger proportions of unfavorable outcomes today than was seen in these relapse-only
analyses from previous trials. We feel this provides a justification for a larger margin than
4.8%, and also the 6% that was justified for the REMoxTB trial. Recent trials in
contemporary outpatient populations suggest a higher proportion (16% in REMoxTB
MITT) of unfavorable outcomes, even than that anticipated in the REMoxTB trial sample
size calculations (10%).

Furthermore, the rationale for a 4.8% margin is based on the situation where a single
drug that has an unknown contribution to the regimen is replaced by a new drug (the
replacement of ethambutol, for example). In our study, rifampicin is replaced by
rifapentine (in addition to the substitution of moxifloxacin for ethambutol in one arm). It
is known that rifampicin is the most important drug in the current regimen. It might
therefore be appropriate to consider not just the removal of the final two months of
therapy (following the argument in lines 829-832 in the FDA Guidance) to estimate My,
but also the consider the removal of rifampicin from the regimen. This would require
consideration of a comparison of six months of HRZE (2HRZE/4HR) with four months of
HZE (2HZE/2H) when estimating M1. We are not aware of any trials that evaluated a 4-
month regimen without rifampicin, so providing a comprehensive rationale similar to
that which underpins the 4.8% would be challenging but would lead to a larger M; and
therefore support a margin of non-inferiority larger than 4.8%.

2) Considering the clinical argument (from FDA Guidance and Nunn, Phillips, Gillespie 2008)
we, and in broader consultation within our two large publicly-funded international
consortia of TB stakeholders (CDC TB Trials Consortium and NIH AIDS Clinical Trials
Group), consider the benefits of a 4-month rifapentine-based regimen justify the margin
of 6.6%. Our consortia consider 600 patients per arm sufficiently large to provide
adequate precision on the difference in efficacy between the regimens to determine
whether an intervention regimen might be considered not inferior to the control
regimen.

The following graph was used to describe the maximum observable difference (solid line) from
in the point estimate from the line of equality (plotted as dashed line) with a 6.6% margin
under the stated assumptions.
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Maximum observable outcome with 6.6% margin
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The FDA Guidance for Industry Pulmonary Tuberculosis: Developing Drugs for Treatment
identifies two studies comparing four and six months of TB therapy that provide data to
estimate M1 for providing a rationale for the margin of non-inferiority. Study 2 (data from the
4™ and 5™ EA/BMRC trials) also included two four-month regimens without a rifamycin in the
continuation phase, 2SHRZ/2HZ and 2SHRZ/2H. The combined relapse rate in these two arms
was 63 (31%) / 203. Using the figures quoted in the FDA guidance document for the 2SHRZ/4HR
regimen from this study (4.7% (8/172)), the treatment effect (4-month regimen minus 6-month
regimen) is 26.4%, 95% Cl (19.3%, 33.5%) for the unstratified risk difference. This lower bound
of 19.3% provides an estimate of M1 for the removal of the final 2 months of HR therapy, and
the removal of R in months 3 and 4. We want to preserve a reasonable proportion of this
treatment effect and have therefore selected a 6.6% margin of non-inferiority which preserves
more than 50% of M1.

For these reasons it is our perspective that a margin of 6.6% is justified.
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2.4 Definitions for primary outcome status

2.4.1 Definition of primary outcome

Each participant will be classified into one of the following three outcome categories:

1. Absence of Cure (Unfavorable Outcome)

2. Cure (Favorable Outcome), or

3. Not assessable.
The primary outcome is defined as twelve months after study treatment assignment. Actual
visit dates, rather than scheduled visit names (e.g. Week 26, or Month 9), will be used for all
analyses. See the Statistical Analysis Plan (SAP) section 4.5 for visit windows that define the
time periods. In particular, Month 12 includes data from visits up to 442 days from treatment
initiation.
Only data up to the end of the Month 12 analysis visit window will be included in the primary
analysis of the primary efficacy outcome.

2.4.2 Absence of Cure (Unfavorable)

A participant will be classified as having an unfavorable outcome if any one of the following

conditions is met:

1. A participant will be considered to have absence of bacteriological cure if he/she has a
sputum sample, obtained at or after Week 17 and no later than the end of the Month 12
analysis visit window, that is Mtb Culture Positive (see SAP section 4.7 for definitions of
culture results) that is indistinguishable from the initial isolate (see separate sequencing
plan for definitions), and this is confirmed by a second sample that is Mtb culture positive. A
second confirmatory sample, on a different day without an intervening Mtb Negative
culture result, is required, as a single positive sputum culture result in isolation will not be
considered absence of bacteriological cure. If results from strain analysis are inconclusive or
unavailable, it will be assumed that strains were indistinguishable.

2. Participants who die from any cause during study treatment (‘study treatment phase’ is
defined in SAP section 4.6), except from violent or accidental cause (e.g. road traffic
accident). Suicide during study treatment will be classified as an unfavorable outcome.

3. Participants who are withdrawn from follow-up or lost to follow-up prior to the scheduled
end of treatment of study treatment, except for pregnancies and violent or accidental death
that are instead classified as having a Not Assessable outcome (see SAP section 4.1.3).

4. Participants who had an Mtb Positive culture result when last seen during or prior to the
Month 12 analysis visit window, whether confirmed by a second sample or not, unless
determined to have been re-infected.

5. Participants receiving any one or more of the following, except when given for failure or
recurrence subsequently shown to be a reinfection with a strain of M. tuberculosis,
different from that or those identified at study entry through genotyping methods):

a) Extension of treatment beyond that permitted by the protocol; excepting
a. Temporary drug re-challenge;
b. Over-treatment with drugs from assigned study kits;
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c. Twenty-one days or fewer of non-study anti-TB medications given for
treatment of active TB; or
d. Secondary isoniazid preventative therapy in HIV infected participants.
b) Re-start of treatment for active TB;
c) Change in treatment (including frequency or dosage) for any reason except re-
infection, pregnancy, or temporary drug challenge.
6. Participants who die during the follow-up phase (as defined in SAP section 4.6) where the
cause of death is considered related to tuberculosis.

2.4.3 Cure (Favorable)

A participant will be classified as having a favorable outcome if any one of the following

conditions is met and an unfavorable outcome has not occurred:

1. Participants whose last culture result during the Month 12 analysis visit window is Mtb
Negative (See SAP section 4.7).

2. Participants who are seen during the Month 12 analysis visit window and are clinically
without symptoms/signs of ongoing active TB (indicated by absence of initiation of possible
poor treatment response evaluation or PPTR that does not indicate presence of
symptoms/signs of ongoing active TB), and have achieved culture conversion prior to Month
12, and

1. Are unable to produce a sputum specimen at any point during the Month 12 analysis
visit window; or

2. Produce a sputum specimen that is contaminated or unevaluable without evidence
of M. tuberculosis, and no sputum specimens yield positive or negative culture
results during the Month 12 analysis visit window.

2.4.4 Not Assessable

A participant will be classified as having a Not Assessable outcome if any one of the following

conditions is met and an unfavorable outcome has not occurred:

1. Participants not otherwise classified as unfavorable, but do not attend a visit within the
Month 12 analysis visit window, and their last culture result is negative for M. tuberculosis.

2. Women who become pregnant during assigned study treatment (see SAP section 4.6 for
definition of study treatment phase).

3. Participants who die during the follow-up phase (as defined in SAP section 4.6) of any cause
that is not considered related to tuberculosis.

4. Participants who die from a violent (e.g. homicide) or accidental (e.g. road traffic) cause
during their assigned study treatment (see SAP section 4.6 for definition of study treatment
phase). As above, suicide will be considered an unfavorable outcome.

5. Participants who are:

a) Retreated, or have treatment changed or extended; and
b) Demonstrated to be re-infected with a strain of M. tuberculosis, different from
that or those identified at study entry through genotyping methods.
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A participant classified as having a Not Assessable outcome will be excluded from the
Assessable and Adherent Per-Protocol analyses, but considered as Unfavorable for other
analyses.

2.5 Analysis populations

2.5.1 Participants Randomized in Error

Participants who were randomized in error are those who were found to not meet eligibility
criteria after enrollment, other than criteria in SAP section 4.3, relating to microbiology.

Determination of whether eligibility criteria was violated and subsequent classification as
‘randomized in error’ will be based only on data that was collected prior to randomization. All
participants who are found to be in violation of any eligibility criteria (other than the criteria in
SAP section 4.3 relating to microbiology) will be classified as randomized in error, irrespective
of whether the participant was withdrawn from treatment or not.

2.5.2 Criteria for exclusion after enrollment (‘Late exclusion’)

Microbiological confirmation of drug-susceptible tuberculosis is not expected always to be

available at the time of enrollment. Enrolled individuals who are subsequently determined to

meet either of the following criteria will be classified as ‘late exclusions’ and study treatment

will be discontinued:

A. Screening, baseline, and Week 2 study visit sputum cultures all fail to grow M. tuberculosis.

B. M. tuberculosis cultured or detected through molecular assays (Cepheid Xpert MTB/RIF or
Hain MTBDRplus assays) from sputum obtained around the time of study entry is
determined subsequently to be resistant to one or more of isoniazid, rifampin, or
fluoroquinolones.

2.5.3 Adequate treatment

Only participants having completed an adequate number of study doses will be included in the
Per Protocol (PP) analysis populations. Two PP analysis populat